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[-2-4*1] 

4^- ^iS]^ HH41- £fe ^l-o] wfl^s]^ ^171- 71H44. a. 

t^4 ollH.El #4^r iae) 1 43l°l ^-^- > ^ ^<£H, XU ^ Xl 

2 ^4*11- 3.^4. *fl£.e1 1 <H^n°l Xls.51 14 to "A a. 3 1^ ^3tt 

*v 43-4 *J|s.4 H-^l ^1: ^ tl-s. wfl^SjJl, XU ^>4 Tflail 41- 4°H Xl2 ^> 
4 ^4 to nflsiel io) Hfl<i£]^ <^^£]j L> ^3 #4 v\)s_^ 

If 4°H XU ^>4 ^s.el 44 to "112-4 14 ^44 Xl2 4^4°J4 <3444 
. XU fc^H^r Xls.4 1 4 31°1 1-44 ##^1 wfl^sljL, xi2 €^<g5.^ ^5.4 
1 <H 5)1 ol ^4 s\^o\] ufl4£4. Xll i^^l^ Xll ^ v 4 "A 2.4 €4 to "1124 
1°1 wlHe^t-t- Xll 431^^H4 ££4 4^, XI 2 #4 "11 24 14 to ^ 

24 14 ^^tt tilB5}o]i-# xl 2 4fl^<SH4- £4 4^1 4. XI 2 ^4*1tt XI 3 #4 

nfl5L4 14 "112.4 1°1 ^4^ y]H4°J#^: Xll ^i«gH.4 'S^Mal, X14 

#4 "fl24 14 to ^124 14 ^14^ wiHefoii-^- xfli^^4 ^^^1^14. 
444, £ ^4 "112.4 #4°ll 44^, ^44 424 14 to "1124 1*1 Xll ^ 
XI 2 ^441- Jg-n Q^Sls, >ii«s = 4 <£144 nfl^-ofl, 414tt -ifl^H.t-4 *r 
7]- #<Hl-ui ^i<3H!-^ uflt^ofl 444 ^2-4 ^o>^4. ohi 44 ? pfls. 

4 #44 3M4£ £ ^3 ^^ A o v -g-°144 ^-4°fl ^44tt ^l^^Sl-4 ^7} # 
4#<H 4^1 itil7> #<X^4. 

2 6 
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2 H^l^Ei - 2 H sflA] Ei(2T-2C) oflS-E) H, ^<S5. 
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^s. av^^ d]olEil- £^ DflS.^ 41: °1 ^^5]^ ^flS-^ ^{Memory device 
arranged memory cells having complementary data} 

51 l£ #efls] ^oflofl ref^ 2T-2C ^2:2} DRAM 4# ^eKHtt 51^o)t}. 
51 2^ #efls] cfs- oflofl af^ 2T-2C DRAM q-EMfe- 5L^o]4. 

51 3-gr 2T-2C -t 2 -^ fram ^# M-Efvfl^ H^^cf. 

51 4^ ^Efls] <*)H 4^ 2T-2C ^2:^ FRAM ^ M-BHfe o] 4. 

51 5^r ^Hfl^ 7l#^l a}a £ 2 JE^r 51 45] n)l2.e] US ufl^Sl^ *ll£.el 
M-Hl-tflfe 5!<3°14. 

51^o)4. 

#51*fl ^151^ ^ 3} 0.5., ^1 ^3. #Ji£|^- 31°^ # 

DRAM i|£ 1 B€*l^£f 1 *\ ^ >M ^(lT-lC)S. ^^4. 1T-1C ^ 
2<4 DRAM 4 tfl^Hl 2 2 ^ sfl a] e^ (2T-2C) DRAM ^>-g-5|7l5. 
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?r4. 2T-2C ^2:^ DRAM "flS-4 € ^ 4^°1 5^ ^4 , 44^ DRAM 

lH147 r 4 5. ^^o] cOo]El# ^^>7l nflS-Z] 1 ^ 44°1 1T"1C ^4 

DRAM HiL4 24 3.JL 4H4«?1 ^i^H-t 4^ 44°) sg^u].^ 

&4. 

£ 1 ^ £ 2£ 2T-2C 7-^2) DRAM ^4 !(100)-8: 444^ ;E4°14. B 1# 4 
4l 1 B$4^4(101)4 44^ ^^oi(WL)oH, ^44£ 4H44(BL)4, 
ne]3i iife ^11 H 4444(102)5] 0^44 o^, 41 H 4444 

(102)5] 4^ 4q-£. #4°lB 44(PL)4 ^^s]^ &4. 42 4 H^liE] (103)4 
4°lHfe 4^-44(WL)4, H44£ 4iL wlH44(BLB)4, ZL^Jl ii^ 42 ! 714 
44(104)4 tr^r #44 ££44 to, 42 1 4444(104)4 4^ 4q-£ 
sKKPLH ^^s)o] $14. 41 € ^€4^4 (101)4 41 1 4444(102)^ 42-4 
KCELLH 42 1 ^$4^4(103)4 ^2 IS 4444(104)^ nfl^e] >g 

(CELLBW €4. 444 4l 4. 4444(102)4 4#4tt 4°14tt 42 € 4444 
(104)4 444tt 4444 43. #SL4°14. £ 2T-2C ^4 DRAM £4 €(200)£ 

41 ! H^4^4(ioi) ^ 41 4. 4444(102)4 42 4. B$4^4(103) ^ 42 1 

4444(104)7]- #44H 44(PL)# 7l^A5. tfl^Kref lect)44 444^44 $14. 
£ 14 5. 24 DRAM S-f(row) u oHKSEtt ^£^J #^)4 ^(column) ^^-5. 
44(copy)444 43) (reflect 044 424 1 #4 44 4 4 4^44. 

7 cMt44 424 4*](FRAM:Ferroelectric random access memory)^ 4 ( <J : 3r ^2:4 
424 ^S. t Jlr dl, £ 1 D ^ E 25] 2T-2C ^4 DRAM 14 4 £4 ^il 

2-m^4^44 2-4=1144 ^4 fram 1^1 &4. 7 <Hr444 41 4444(302)4 4 
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2 7^^(304)-^ ti}tfl ^$*.S. 4444. £ 3 S? S. 4^ FRAM ^ ^^^S^ 

5. 1 ^ -£ 2^1 DRAM € ^^-2:4 f-<H44. S. 5^ £ 2 ^ £ 44 ^ ^ ^1" 
(200, 400)5. ol^c^^l^ uflHel ^eflol^ u|-e]-^^ £^o]cf. o]t #^4^, *fli ^jel 

4^(WL0H 4^1fe *)U ^4 48 ^S.4 €l-(MCi, i=0,l,-. 7)4 A2 ^4<?1 (WL1) 
"4] 4^3^ ^19 Ml*l *fll6 "flS-el i3#(MCi, i=8,9,-,15)£- «lB4^1(BLi, i=0, 1,2,3) 
4 4li «lH44(BLiB, i=0,l,2,3)^- f-«fl /jl^ofls-i-(501, 502 , 503 , 504H 4^44 
. *1U ^ all 3 wlBs]-^/^ «1B444(BL0/BL0B, BL2/BL2B)£r nfl£.e] € <H3H^ 4 
t=H1 444tt 4fl^<g = l-(501, 503)^1, HElJl 42 ^ ^4 «1H4^1/^ y 1^44 
(BL1/BL1B, BL3, BL3B)-£- oflS-e) ^ ^eflo]^ ^ofl 3*14^ fc<*]Hl-(502, 504)^1 
£2144. 

<n> :i4<4 °1^4 nfla.^ m-^-o) ti )]<i^ pfls-el ?i^ofl-4el- afl^Tr nfls.e| 

€1-^ ^44 ^1 4fl^<gHl-sl ^£ ^7}44. °H 44 4fl^«8Hl-°l 31 

°14£ ^^l ?1*U, fc^S#°l 2,^}t\] ^m^S-^o) £ £ 

^44. 7)144, ^4 41^«S = 1-(S/A)£- ^451^1 nfl-g-ofl |AoflH f o| -7]- 
&44i3 ^ i£7} 7^4^ £^ £E*1 $14. 
<12> 444, 45. #iL3^ dM^*- 4tt tifl^ofl ojo^ ^ A>o}i4 

i4 ^ p)is.&| 4^ 41°1 ja.734. 

<13> M. yj-igo] J2.;*}£. ^ ^Ji^fe C-flolE-11- 5Hr "US-el 41"^ «f)1<?fl oI^a] ^ 

^Hr dl 514. 
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<i4> ^*>7l ^M, £ ^3 Xl2e] #*lfe Xl2e] 4 o^M 

XU ^ XI 2 4^H, ^-elJI XU ^ Xl2 i^lf- £f-*V4. X12&1 4 ^.eflo] ^-^-o. 
Xl2^ €4 to Xl2^ 4^. ^^tt tHH Xl2^ 4#oj ^11-5. tifllSlJl 

, «S y <KK°2 Hfl<i€ XU £)24«?H ^s)^ XU ^ X12 XI 2^ 4*4 XU * Xl2 
to Xl2^ ^-l-o] Hfl'^Slul, Xl2 <3£s|^ Xl3 ^ X|4 Xl2^ 41-4 Xl3 

^ Xl4 to 4-& 0 l Hfl^slJl, XU ^ Xl3 X|£.e] 44 Xl2 ^ Xl4 «l|£2l 44 

XU ^ X) 2 to Xl2E} 44 Xl3 ^ XI 4 to Xl2el 4<X XI 1 ^ XI 2 ^Hel-'y 4°M 

*m&^. XU ^l^Hfe X12E] 4 <X^H !:^) ^^Xl wfl^JL, X)2 
^fl^^Hfe Xl2el 4 <XXH #^4 ^1-^X1 wfl*l€4. XI l ^H*l^r XH XI 2^ 44 
to Xl2el 4°1 ylH5^¥-l- XI l 4^°^4 ^44^, X12 Xl2e| 44 

to Xl2?q 44 ^^lfe ti|E^o]^ ^2 Aji^oflss!]- ^^Alflcf. XI 2 i^^]^ XI 3 
XlSLel 44 to Xl2^ 4°1 ^sjfe tilH^^l-^ XU ^l^?lal, XI 4 

Xl2^ 44 to Xl2^ 44 wlB4 < y*l- X12 ^^^1?I4. 

<15> «>^2]*>7lS., X]l ^ XI 2 Xl2ii) 4*4 Xll ^ X12 to "112-3 

41" 4°H, HE]JL X13 ^ XH XI 2. ^ 4*4 X13 ^ X14 to Xl2^ 41: 4<XXl *V 
^4 X12S1 4#ol b| wfl<g£4. 

<ie> 444, ^3 XI 2 ^ ^-^1X1 £|*U3, ^4 xi2e] 44 to XI 2 e) 4 4 
°H 4^ Xl2^ 41- Bfl^l^-JL X12&1 44 to X12£) 4£ -g-*fl 

^1»^^2 4^°5^4 ^45lX Xl^rXl, tifl^l^r fc^Hl:^ ^7}- ^ofl 
wfll^-Xl $dX4 xi€4 ^^27} ^4^14. oj^i afef, nfl^e) Xl<Xo)-£ 
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£ 33 -§-°l*H ^ A H1 ^^Hr ^i^-t^ 7^7} #<X#<X 33 ^^17} 

#<X^X. 

<i7> je. 6^r £ t^^l <H^HH tcf^ xisel #*11- M-eH^ 

XI 2 3 #*l(600)*r Xl2e] -i <Hefl°l #3K610), XU £ Xl2 ^3*1 (620, 630), n 
&U XU X| 2 €^H(640, 650)1- iU^h XI 2 3 H <X XH #^(610)X1^ *3* 
% 11-5- Xl2.e| €#(MC)4 to lasl 11-(MCB)?>1 XIMjI, *3 

3. XU ^ XI 4 ^ = (WLO, WL1, WL2, WL3H tifl^ji <g ^Asl XU ifl*l X|4 til 
meKKBLi, 1=0,1,2,3)21- to XU ^x] X|4 «lH.«Kl(BLiB, i=0,l,2,3W Xl^^M. 
XU 31 X]2 ^S.Ej-o](WL0, WLDXI ^l^lfe Xl2e] €t-(MC)4 to Xl2el ^l-(MCB)^ 
XI 3 £ XI 4 £|2.el-°](WL2, WL3H g^s^ XI 2. 5] 41"(MC)4 to Xl2e| «(MCB)4 

^ f-^Sl-71 X)£X), -£^5} ^511- ^H, q|F^ S ^ X|2 3 = 2^1 
(WLO, WLlH Xl2e| ^#(MC)4 to Xl2el ilt-(MCB)Xl tfl*H ^€4. 

Xl2e| «(MC)4 to ^lS-el ^l-(MCB) ^ Xl^tfl MC0 €4 MC0B il^r *>4^ 
Xl2e| €(100, £ 1 300, 2 3)-!- ^ 
<18> ^ XI 2 X|2e| €1:4 to Xl2e] 4KMC0, MCI, MC0B, MCIB)^ XU $22}- 

.tKWLOH ^isjul, XI 3 ^ XI 4 XI a e) €1"4 to XI 2. e] €1"(MC2, MC3, MC2B, 
MC3B)£- XI 2 ^-iH&l-oKWLDXl ^^^4. XU Xl2e| €(MC0)4 XI 3 XI 2. 3 €(MC2), Xl2 
XlS-e) €(MC1)4 XI 4 Xl2e| €(MC3), XU to Xl2e| €(MC0B)4 Xl3 to XI 2.21 
€(MC2B), hhIji XI 2 to Xl2e] €(MC1B)4 XI 4 to ^221 €(MC3B) 4^ XU £1 
^ej-°l(WL0)4 XI 2 ^^e}oi(WLl) *HX| ol^H wfl<1^4. XU XI S. 3 €(MC0)£ XU 
h1BeKKBL0)X|, X|3 Xl2e) €(MC2)£ X]2 «1 H2K1(BL1)X| , X|2 Xl2el €(MC1)£ 
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*03 tilHe}<y(BL2H, A]A v\]3.Z\ i|(MC3)£ *]]4 alB^ (BL3H , *fll tfiL ^S^l ^ 
(MC0B)£ *fll -S-Ji «1 He}'?] (BLOB) °1] , *1]3 "ll£.5l ^(MC2B)^r *fl2 «lBe} 0 J 
(BL1BH1, ^2 ^I(MCIB)^: ^13 wlB^tBL^BH , zl^JL ^4 ^iL *fl 

SL?) €(MC3B)^8r *fl4 tfiL alBef^l (BL3BH ^^€4. 

<19> 43l^<^(640m ^1-E.el 4. <H3H #^"(610)^ >£i£H JL, 4l ^H*l 

(620)1- f-^H *fll HlHH}^^ tilH^(BL0, BLOB)^}- ^^^^ *f|2 ^*1 

(630)1- ^12 HlHs]-^4 ^2 #j£ tilHeJ-^KBLl, BL1B)4 <g^^4. *ll2 4fli«g 

S(650)tt »fl2.el 4 <H3H #^-(610)^ §KH afli ^^1(620)1- f-^H 

*113 wlB5}^14 43 «1B2K1(BL2, BL2B)4 ^1^1 JL afl2 ^^1(630)1 f-*H ^1 
4 HlB5l-ol3f ^4 tilHeKl(BL3, BL3B)4 <ai€4. ^31*1 (620)7} ^(on)^ 

*fll HlHS+ < el ^ tilHel-oKBLO, BL0BH ^fll 43l^°,!]^(640)5, nejJL *fl3 Hl^e} 

o] ^ tilnel- < y(BL2, BL2B)^1 afl2 431^5.(650)5 ^l^tf. *fl2 (630)7} 

^(on)Sl^ *ll2 HlHel-o} ^ nlHe}^ (BL1, BL1B)°1 *)U 431^5(640)5, 

^4 HlH^^] ^ ^5 u] e g].o|(gL3 ) BL3BH *fl2 431 ^ 5.(650) 5 ^^t}.. 

<20> o|s^*V Dfls^ ^l(600)Sl m #sjiL^ cf-g-sf ^-cf. ^ £!£}<?! (WL0) 

°1 ^^l^ll-SlJl afll i^*l(620)7} ^(on)^, 41 ^ISel 4l(MC0) ^H^S} ^ll $3. 
^lS.el -t(MCOB) HH^fe 4 1 431 ^5 (640) 5 #*1 ^12 ^S2l H 

(MCI) tlM^s} ^12 #5. € dH^KMClB) dHB^ >fl2 431^5(650)5 

^ #*1 ^€4. °1 *fl2 ^3*1 (630)^- .2.5SH Si7l nfl^l, ^2 alB^s} 4 V 
a. wl^eV°J(BLl, BLlB)-gr *fll 431^5(640)3} <$JL ^^(VSS) Jflli 
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^344 44 olB444 4M. t)lB44(BL3, BL3B)£ 42 €^5.(650)4 4^44 <g 
jO. 34 44(VSS) elite ^|4€4. 

<2i> *\] 2 4^4400)4 ^loj|o]^-E)ji ^2 ^4*1(630)7} £5)3, ^3 42-3 €(MC2) 

3H44 43 45.S) € HH4(MC2B) 3144^ 4l fc°|H(640)S 4^44 4 
4 f^4ji 44 o1l5Lel KMC3) HH34 44 #J± 1*5.2] H HH4(MC3B)^r ^12 4^ 
°«H(650)S 4^44 44 ^444. °1 4 4l ^4*l(620)^r £H44 nfl^4, 
4l tilH5}o]4 tilM44(BL0, BL0B)£- 4l 4^^(640)4 4^44 Qjl ^4 
44(VSS) ell te 4^44 *fl3 W1H444 4*i «1H44(BL2, BL2B)-8r 42 
(650)4 £13*1 34 44(VSS) elite 4^344. 

<22> 444, ^4 pfls.4 4*1(600)4 4-E nfl^El 4^4, oflS-E) 

€(CELL)4 4iL 42-4 H(CELLB) 4°H t}s. u))2.e| KCELLH 44 ^42-4 «fl 
14:2, 444 42e| 4(CELL)4 4^ °H2S] 4(CELLB)-cr 4l ^ ^2 ^4*1(620, 
630)1- -f-sfl 44^2.^ 4^5.1- (640, 650)4 4444. °H 44, ^44 ^4 4 

£51 414^ t^l ^O^, |Aofl2 (6 4 0i 650 ) TJJ^^ £ 5 oj ^gflo] *v 

^1 (500) 4 444^ 4^^(501, 502, 503, 504) 4^4 44 *11444. nelHl, 
4^Hl-§- wfl^t^l 444 4^27} 44*} i*M4-£ ^ ^ -g-ol^r]- 

4. 2L4 ^Hl ^44tt 4^Hl-4 442 #41-711 44 43 i«l7} §4 

#711 44. 

<23> °1444, 4 444* #4 71^4^44 °1tt ^1434 ?H 1:444 £ 

4<34 7l#^ ahj- g 44444 44*Hr 3£ 444. 4^4 ^44fe 

444 "1125] 44 42 ^12- si 4 4°H1 4^ "11 23 >i4 ^ 7 fl $44fe «W 44 
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<*| 7)^}JL $Xx]vY, *}H2) v\]5LZ\ 4 oWi} 0 ^ ^ ^l-E-el ^fl^ - oj 

,<24> AJ-^*V a. ^Vtgoj ^-^o)l Sl*>^, ifr^o) v\)3-Z] ^4 s$tL v\]S.^i 4. A M 

« HB^^l 5lH*l *fl^ ^£7> ojofl ^ f nflael 3jo]o>-°- 
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[3^$ 11 

pfls-al €4 to ^a.^ 4^- ^^tt *flSfi| 4l-C| ^e. ^ Its afl 

<g£U, A oM *5 #$0.5. Wfl«l£ X]l ^HB}o]ofl <&%S\±r ^-71 XU ^ Xl2 *flSS] ^ 
#4 X| 1 ^ XI 2 to *flSfi] 4*<X tifl^i, XI 2 ^H^^| <^^Sl^ #7l XI 3 ^ 

XI 4 *flsfi| 41-4 xi3 ^ XH ^-i *flse| 4i-<>i Hfllsjji, #7l x]i ^ XI 2 $J = bK1 
A>o]o)i ^-71 xi l *||.E.e| 44 Xl3 ofls-sl 4 A oM XI 2 *flse| 44 XI 4 XlSfi] 4 

^-7] xl l to ttiia.fi] 44 x]2 to 4 ^ls], A <M X13 to "lis. si 44 

XI 4 to *Hs.fil 4 ^ls] Hfl^s]^ ^se] 4 <H3M 

^-71 o||SLe| 4 <X3H ■ tf^-M *fl*l=lfe XI 1 4^H; 

^-7] oflS.fi] 4 <X3H ^-eJ-o] ^Jfofl tifl^^ XI 2 4fl^«SH.; 

^-71 xl l nfls.E] 44 to "flSfil 4°1 "S^fe HlH^l"# xl 1 4fli«g 
H4 ^-7] x| 2 pflsfi] 44 to ^lsfi| 44 ^sj^- ti|E^o] t ^ # 7l 

Xl2 ^^ = 4 "S^l^lfe- XU ifl*]; ^ 

XI 3 oflse) 44 to "Ass) 4°1 g^slfe HlSBj-<yi-§- A cM xli -ffl^S. 
4 ^^^171ji ^-71 xl 4 "Use] 44 to °flSfil 44 ^^tt «lHeKI ■§■-§■ #7l Xl2 
£1^171^ XI 2 i^^ll- ^l*Kr ^-toS. ^ *)]Sfi| 

[3t^ 2] 
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$7] 41 £ 42 *fl-E.e] 4#4 ^7} 41 ^ ^2 #iL PflS-El 41: 
^-71 7fl3 ^ *fl4 tfl2.e) 41-4 #7) 43 g *fl4 ^lH.e| 4# A>o]ofl 

[3t^ 3] 

afll ^^^Jo] oloflol^ol Aj- 7 ] ^ X ^jg.e) #4 ^-a. ^2. el 4°1 ^71 

^31 i <gH4 ^1=1 ui #7l ^12 p|ls.e] 44 #n nfls-e) 40] #7] ^2 ^ 
^^S. sf^ ^]2. e| 
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